Stimulation of lactate receptor (HCAR1) affects cellular DNA repair capacity.
Numerous G-protein coupled receptors have been reported to enhance cancer cell survival and resistance to clinically used chemotherapeutics. Recently, hydroxycarboxylic acid receptor 1 (HCAR1) was shown to drive lactate-dependent enhancement of cell survival and metastasis in pancreatic and breast cancers. Furthermore, our previous study confirmed the involvement of HCAR1 in lactate-related enhancement of DNA repair in cervical cancer cells. In the present study, we examined the possible mechanisms of HCAR1-mediated enhancement of DNA repair capacity. We observed that the HCAR1 agonist dihydroxybenzoic acid (DHBA) up-regulated BRCA1 (breast cancer type 1 susceptibility protein) and NBS1 (Nijmegen breakage syndrome 1) expression in HeLa cells. Moreover, HCAR1 silencing decreased mRNA and protein levels of BRCA1 by 30% and 20%, respectively. Immunocytochemical analyses of BRCA1, nibrin and DNA-PKcs indicated an increased accumulation of these proteins in cell nuclei after DHBA stimulation. Subsequently, these changes in the DNA repair protein levels translated into an enhanced DNA repair rate after doxorubicin treatment, as shown by γ-H2AX and comet assay experiments. In contrast, the down-regulation of HCAR1 decreased the efficiency of DNA repair. Finally, we observed the abrogation of DHBA-driven BRCA1 protein up-regulation and enhanced DNA repair following the preincubation of cells with the PKC inhibitor Gö6983. Taken together, our data indicate that lactate receptor/HCAR1 expression in cervical carcinoma cells may contribute to the modulation of cellular DNA repair mechanisms.